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ABSTRACT : PURPOSE: To obtain the display controller which is simplified in constitution and 
improved in usability. 

CONSTITUTION: When a display part 12 is a liquid crystal display element, an LCD 
driving part 15 generates and supplies a back plate signal Hj and a segment signal Si for 
liquid crystal driving to the display part 12 according to display data from a display data 
generation part 14. When the display part 12 is composed of an LED display element, on 
the other hand, the back plate signal Hj and segment signal Si from said LCD driving part 
1 5 are converted by an LED driving waveform generating circuit 16 into a back plate signal 
Hj' and a segment signal Si' for LED control, which are supplied to the display part 12. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display controller which controls the 1st display means which is characterized by 
providing the following, and by which a display control is carried out with the 1 st control signal which 
has two or more voltage levels, and the 2nd display means by which a display control is carried out with 
the 2nd control signal which has many voltage levels rather than the 1st control signal A signal 
transformation means to change the 2nd control signal into the 1st control signal either of the 2nd 
control signal and the 1 st control signal — choosing — the [ the 2nd display means or ] — a signal 
selection means to output to the side to which 1 display means corresponds either 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the display controller which carries out the display 
control of two or more kinds of display meanses, such as a liquid crystal display and Light Emitting 
Diode (light emitting diode). 
[0002] 

[Description of the Prior Art] Drawing 12 is the schematic diagram of the liquid crystal display 1 of the 
conventional example, and drawing 13 is the block diagram showing the composition relevant to the 
display-control section 2 used for a liquid crystal display 1. As a liquid crystal display 1 of this 
conventional example, the composition which performs the so-called segment display is explained. A 
liquid crystal display 1 is constituted including the display-control section 2 which generates and outputs 
the segment signal Si (i= 0, 1 and 2, --, n) and the back-plate signal Hj (0 j= 1), and the display 3 which 
displays by inputting the aforementioned segment signal Si and the back-plate signal Hj. The display- 
control section 2 is constituted including the indicative-data generating section 4 which generates the 
indicative data displayed by the display 3, and the mechanical component 5 of the display (it abbreviates 
to LCD hereafter) 3 which generates the aforementioned segment signal Si and the back-plate signal Hj 
based on the indicative data from the indicative-data generating section 4. 

[0003] Drawing 14 is a timing chart explaining operation of a liquid crystal display 1, and assumes the 
case of 1/2 duty and 1/2 bias in this conventional example. Moreover, a display is performed when the 
back-plate signals HO and HI become the display voltage VDD which the potential difference with the 
segment signal Si shows to drawin g 14 . The back-plate signals HI and HO shown in drawing 14 (1) and 
this drawing (2) serve as a signal wave form which has the high-level potential H, the middle potential 
M, and the low-level potential L, and the segment signal Si serves as potential of either the high-level 
potential H and the low-level potential L. Therefore, if its attention is paid to the back-plate signal HI, 
the display which is equivalent to the back-plate signal HI corresponding to the segment signal Si in the 
periods a, b, c, and d shown in drawing 14 will be performed, a display will not be performed in the 
period of the remainder of the back-plate signal HI, and a display will be performed about the back- 
plate signal H2. 

[0004] Thus, the signal which drives the liquid crystal display section 3 is difficult to use for the display 
means by which has three signal level H, M, and L as mentioned above, for example, ON/OFF control is 
carried out like Light Emitting Diode (light emitting diode). 

[0005] For this reason, when it is going to perform the display control of Light Emitting Diode, LED 
display equipment 6 as shown in drawing 15 as other conventional examples is used separately. LED 
display equipment 6 is equipped with the Light Emitting Diode display 7 and the display-control section 
8 which consist of an LED array etc., and the display-control section 8 is constituted including the 
indicative-data generating section 9 which generates the indicative data which should be displayed, and 
the Light Emitting Diode mechanical component 10 which carries out the display drive of the Light 
Emitting Diode display 7 based on an indicative data. 
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[0006] Thus, in the conventional example, in using the LCD display 3 and the Light Emitting Diode 
display 7, it is constituted as the separate liquid crystal display 1 or LED display equipment 6, and 
cannot use in common, but usability has a technical problem called a low. 

[0007] it is offering the display controller could carry out the display control of the display means of 
these plurality in a single display controller, and whose usability's was markedly alike and improved in 
using two or more display meanses by which the numbers of voltage levels which cancel an above- 
mentioned technical technical problem and are required of the signal inputted differ for the purpose of 
this invention 
[0008] 

[Means for Solving the Problem] In the display controller with which this invention controls the 1st 
display means by which a display control is carried out with the 1st control signal which has two or 
more voltage levels, and the 2nd display means by which a display control is carried out with the 2nd 
control signal which has many voltage levels rather than the 1st control signal either of a signal 
transformation means to change the 2nd control signal into the 1st control signal, and the 2nd control 
signal and the 1st control signal - choosing - the [ the 2nd display means or ] - it is the display 
controller characterized by including a signal selection means to output to the side to which 1 display 
means corresponds either 
[0009] 

[Function] it changes into the 1st control signal in which the 2nd control signal has two or more voltage 
levels fewer than the 2nd control signal by the signal-transformation means in controlling two or more 
display meanses to by_which the numbers of voltage levels required of the control signal inputted differ 
by the display controller of this invention — having — either of such [ a signal selection means ] the 2nd 
control signal and the 1st control signal - choosing - the [ the 2nd display means or ] — it outputs to the 
side to which 1 display means corresponds either 

[0010] Therefore, the display control of two or more aforementioned display meanses of both can be 
carried out using the display controller of single composition of changing including the aforementioned 
signal transformation means and a signal selection means, thereby, the usability of a display controller is 
markedly alike and improves 
[0011] 

[Example] Drawing 1 is the block diagram showing the composition relevant to the display controller 1 1 
of one example of this invention. The display 12 in which the display controller 11 of this example 
carries out a display control can use either the liquid crystal display section explained with the 
conventional technology, or a Light Emitting Diode display, and constitutes the compound display 13 
collectively. The indicative-data generating section 14 which stores and outputs data for a display, such 
as RAM (RAM) and various registers, to a display controller 1 1 as an example, The LCD mechanical 
component 15 which generates the segment signal Si and the back-plate signal Hj for LCD as the 2nd 
control signal based on the outputted indicative data, It is constituted including the Light Emitting Diode 
drive wave generation circuit 16 which generates segment signal Si' as the 1st control signal for carrying 
out the display control of the Light Emitting Diode so that it may mention later based on the 
aforementioned control signal from the LCD mechanical component 15, and back-plate signal Hj f . The 
Light Emitting Diode drive wave generation circuit 16 outputs the aforementioned control signals Si and 
Hj from the LCD mechanical component 15 as they are, when a display 12 is the liquid crystal display 
section so that it may mention later. 

[0012] Drawin g 2 is the block diagram showing the internal configuration of the LCD drive wave 
generation circuit (it abbreviates to a wave generation circuit hereafter) 16. The back-plate signal Hj 
threshold voltage Vth for the aforementioned liquid crystal displays is inputted, and the wave generation 
circuit 16 is constituted including the comparator 17 as a signal transformation means changed into 
back-plate signal Hj 1 for Light Emitting Diode control, and the back-plate signal Hj and the signal 
selection circuitry 18 which chooses either of Hj'. The back-plate signal Hj for liquid crystal displays is 
inputted, back-plate signal Hj' for Light Emitting Diode from a comparator 17 is inputted as the analog 
switch 19 from which the change signal Cs will be in switch-on as an example at the time of a low level, 
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and the signal selection circuitry 18 is constituted including the buffer 20 which has a control terminal 
used as switch-on, when the change signal Cs is high-level. It connects mutually and an analog switch 
19 and the outgoing end of a buffer 20 are connected to the cathode of Light Emitting Diode21 which 
constitutes a display 12. On the other hand, the segment signal Si for a LCD display is inputted into the 
anode of the above Light Emitting Diode 21 through resistance 22. 

[0013] Drawing 3 is a wave form chart explaining operation of this example. The back-plate signals H2 
and HI of drawing 3 (1) and this drawing (2) are inputted into the aforementioned comparator 17, and 
back-plate signal H2' and HI' which are shown in drawing 3 (3) and this drawing (4) are outputted. That 
is, a comparator 17 outputs back-plate signal Hj' for a Light Emitting Diode drive set to only the period 
which the back-plate signal Hj decided to a low level being high-level in the residual period when it is 
set to a low level in and the back-plate signal Hj serves as high level and middle level based on the 
threshold voltage Vth defined separately. 

[0014] When a display 12 is a liquid crystal device, the change signal Cs is switched to a low level. At 
this time, an analog switch 19 will flow and a buffer 20 will be in a cut off state. Therefore, the segment 
signal Si shown in the back-plate signals H2 and HI shown in drawing 3 (1) and this drawing (2) and 
drawing 3 (5) is inputted into a display 12, and a display is performed only in the period when both 
potential difference serves as VDD shown in drawing 3 . This period is period a-e shown in drawing 3 
about the back-plate signal H2, by the back-plate signal HI, there is no period when the difference of 
signal level serves as VDD, and a display is not performed. 

[0015] When a display 12 is Light Emitting Diode, the change signal Cs is set up high-level. Thereby, 
an analog switch 19 will be intercepted and a buffer 20 will be in switch-on. Therefore, the segment 
signal Si of drawing 3 (5) is inputted into a display 12 as back-plate signal H2 f shown in drawin g 3 (3) 
and this drawing (4), and HI*. In this example, Light Emitting Diode21 lights up in the period when the 
segment signal Si becomes high-level in, and back-plate signal Hj ? is set to a low level. Such periods are 
the periods b and d of drawing 3 in back-plate signal H2 1 , in back-plate signal HI', there is no period 
which becomes such polar combination, and a display is not performed. 

[0016] thus, if the display controller 1 1 of this example is used, by single composition shown in drawin g 
1 and drawing 2 , even if [ both ] displays 12 are any of a liquid crystal device or Light Emitting Diode, 
a display can be made to realize, and usability can be boiled markedly and it can improve 
[0017] Drawin g 4 is the block diagram showing wave generation circuit 16a which is other examples 
about the wave generation circuit 16 shown in drawing 1 . It is constituted including the inverter circuit 
25 in which it connects with the anode of diode 23 and the diode 23 with which the comparator 17 
shown in drawin g 2 in this example uses the input side of the back-plate signal Hj as a cathode, and an 
end build the Schmitt trigger circuit function to connect with the pull-up resistor 24 connected to the 
reference voltage Vcc which the other end defines beforehand, and the anode of the aforementioned 
diode 23. Back-plate signal Hj f for the aforementioned Light Emitting Diode control which is the output 
of an inverter circuit 25 is inputted into AND circuit 26, and the segment signal Si is inputted into AND 
circuit 26. The output of AND circuit 26 is connected to the anode of Light Emitting Diode21 which 
constitutes a display 12 through the signal selection circuitry 18 as shown in drawing 2 . In this example, 
the cathode of Light Emitting Diode21 is grounded as an example. On the other hand, the back-plate 
signal Hj for the aforementioned LCD control and the segment signal Si are inputted into the signal 
selection circuitry 18, and when a display 12 is a liquid crystal device, the back-plate signal Hj and the 
segment signal Si are supplied to a transparent liquid crystal device. 

[0018] Drawin g 5 is a wave form chart explaining operation of this example. The back-plate signals H2 
and HI for LCD control are shown in drawing 5 (1) and this drawing (2), and are outputted from a 
comparator 17. Back-plate signal Hj' for Light Emitting Diode control is shown in drawing 5 (3) and this 
drawing (4). Only when back-plate signal Hj' for Light Emitting Diode control and the aforementioned 
segment signal Si are inputted into aforementioned AND circuit 26 and both both decide high-level, it is 
created as the segment signal SGij for Light Emitting Diode control is shown in drawing 5 (6) and this 
drawing (7), and is inputted into the aforementioned signal selection circuitry 18. 
[0019] In the example of drawin g 5 , both the segment driving signals SGi2 become high-level only 
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when it is the time T4 and T8 when back-plate signal H2' and the segment signal Si become high-level, 
and Light Emitting Diode 1 1 turns them on. By the segment signal Si shown in drawing 5 (5) about 
back-plate signal HI', altogether, the segment signal SGil of a low level is [ only being obtained like 
drawing 5 (7), and ], and, as for a display, neither of Light Emitting Diodes21 is performed. 
[0020] That is, if a display 12 is a liquid crystal display element, the signal selection circuitry 18 will 
output the back-plate signal Hj which does not pass a comparator 17, and the segment signal Si to a 
display 12. When a display 12 consists of Light Emitting Diodes21, the aforementioned segment signal 
SGij is chosen and the anode of Light Emitting Diode21 is supplied. Thereby, Light Emitting Diode20 
lights up. 

[0021] That is, even if it is wave generation circuit 16a of the example of composition shown in 
aforementioned drawin g 4 , the effect stated in the above-mentioned example and the same effect can be 
attained. 

[0022] It can attain by using the bus buffer 27 which shows operation of an example explained with 
reference to aforementioned drawing 4 and drawin g 5 , and the same operation to drawing 6 . That is, 
wave generation circuit 16b of the example of drawing 6 inputs back-plate signal Hj f for Light Emitting 
Diode control and the segment signal Si used as the output into the bus buffer 27 using the comparator 
17 of the drawing 4 illustration, and the same comparator 17. In the bus buffer 27, aforementioned back- 
plate signal Hj 1 is outputted as a segment signal SGij for Light Emitting Diode control which the high- 
level period and the segment signal Si showed to drawing 5 . As for the aforementioned segment signal 
SGi2, in the case of a low level, segment signal Hj 1 for the aforementioned Light Emitting Diode control 
becomes with a low level like the periods T1-T3 of drawing 5 (3). 

[0023] That is, even if it is the example of a circuit shown in drawing 6 , the effect which could generate 
the same signal wave form as the signal shown in drawin g 5 , therefore was explained in the 
aforementioned example, and the same effect can be attained. 

[0024] Drawing 7 is the circuit diagram showing the composition of wave generation circuit 16c of other 
examples of composition of this invention, this example is similar with the above-mentioned example, 
and gives the same reference mark to a corresponding portion. The point that this example should be 
observed inputs into OR circuit 28 back-plate signal Hj f for Light Emitting Diode control used as the 
output of the comparator 17 shown in drawing 4 , and inputs into OR circuit 28 the change signal Cs 
explained with reference to drawing 2 . The change signal Cs is set up high-level, when display 12 is a 
liquid crystal display element, and in the case of a Light Emitting Diode display device, it is set up by 
the low level. The output of OR circuit 28 and the segment signal Si for LCD control are inputted into 
AND circuit 29, and the segment signal SGij for LCD control or the aforementioned segment signal Si 
outputted from AND circuit 29. On the other hand, the aforementioned back-plate signal Hj which does 
not pass through transform processing by the comparator 17 is inputted into display 12. 
[0025] That is, when display 12 is a Light Emitting Diode display device, the change signal Cs is set as 
a low level, and back-plate signal Hj' from a comparator 17 passes OR circuit 28 by the same polarity, 
and is inputted into AND circuit 29. In AND circuit 29, signal processing which creates the segment 
signal SGij from back-plate signal Hj f and the segment signal Si using AND circuit 26 which was 
explained with reference to drawing 4 and drawing 5 , and same signal processing are performed. That 
is, from AND circuit 29, the segment signal SGij as shown in drawing 5 (6) and this drawing (7) is 
outputted, it connects with the anode of Light Emitting Diode21 of display 12, and a cathode is 
grounded as an example. That is, the aforementioned back-plate signal Hj is inputted into display 12 in 
this case. 

[0026] When display 12 is a liquid crystal display element, the change signal Cs is set up high-level and 
the output of OR circuit 28 is fixed high-level. Thereby, the segment signal Si passes AND circuit 29 by 
the same polarity, and, on the other hand, the aforementioned back-plate signal Hj is supplied to direct 
presentation equipment 12. That is, a liquid crystal display element is driven by the aforementioned 
back-plate signal Hj and the segment signal Si. 

[0027] Therefore, the operation effect stated in the above-mentioned example also by this example and 
the same operation effect can be attained. 
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[0028] Drawing 8 is the block diagram of 16d of wave generation circuits of the example of further 
others of this invention, this example shows the case where 16d of wave generation circuits is the 
operating condition of 1/4 duty and 1/3 bias, this example is similar to the above-mentioned example, 
and gives the same reference mark to a corresponding portion. The wave generation circuit 16 is 
equipped with the comparator 17 in the aforementioned example, and the comparator 30 which realizes 
an analogous operation, and an end is connected to the cathode of the diode 3 1 with which this 
comparator 30 uses the input side of the back-plate signal Hj (j= 0) for LCD control as an anode, and 
diode 31, and it is constituted including the pull down resistor 32 by which the other end was grounded, 
and the inverter circuit 33 which builds in a Schmitt trigger circuit function. 

[0029] The back-plate signal HO is supplied to this comparator 30 among the back-plate signals Hj (j= 0, 
2 [ 1 and 2 ], --) explained in the aforementioned example, and the output is inputted into it at the digital 
disposal circuit 34 realized as 74HC123 as an example. Driver voltage Vcc and grounding voltage are 
connected to this digital disposal circuit 34. When it becomes high-level from a low level or middle 
level so that it may have the time constant determined by the resistance Rl of resistance 35 and the 
capacity CI of a capacitor 36 which were furthermore connected and the output from a comparator 30 
may mention later It becomes high-level, and only the persistence time defined with the aforementioned 
time constant maintains high level, and, as for output Hj' (j= 0), has the one-shot-multivibrator circuit 
function in which an output is switched to a low level after that. 

[0030] Using a digital disposal circuit 34 to the back-plate signal HO After becoming high-level in the 
wave of the back-plate signal HO shown in drawing 9 (4), level is the middle level M2. In such a wave, 
with the composition of the comparator 30 of drawing 8 Threshold voltage is because the incorrect 
processing to which it is mostly set as the middle level Ml neighborhood as shown in drawing 3 , 
change which falls to the middle level M2 cannot be detected since signal level is high-level, but the 
period of the aforementioned middle level M2 also becomes high-level arises. 
[0031] To the following timing set to the residual back-plate signals H1-H3 being high-level, signal 
level is all falling to the middle level Ml, and change of such signal level can be detected by the inverter 
circuit 33 which has the Schmitt circuit function mentioned above. Therefore, an end is connected with 
the diode 38 which uses signal input one end as an anode at the cathode of diode 38, and the back-plate 
signal Hj (j=l-3) is inputted into the comparator 37 containing the pull down resistor 39 by which the 
other end was grounded, and the buffer 40 which has the Schmitt circuit function connected to the 
cathode of diode 38. 

[0032] Segment signal Si' which it connected with the input edge on the other hand, and each output HO' 
of a comparator 37 and Hj' (j=l-3) were changed into the another side input edge of AND circuit 42 by 
the inverter circuit 41 of AND circuit 42 in which the aforementioned segment signal Si (i=0-n) has a 
Schmitt circuit function, and was obtained is inputted. The output of AND circuit 42 is outputted as a 
segment signal SGij for controlling a Light Emitting Diode element. 

[0033] Drawing 9 is a timing chart explaining operation of this example. The wave of the back-plate 
signal Hj (j=0-3) supplied to the comparators 30 and 37 of drawin g 8 is shown in the drawing 9 (1) - 
said drawing (4). The wave of back-plate signal Hj 1 0=1-3) pass a comparator 37, and back-plate signal 
HO' pass a comparator 30 and a digital disposal circuit 34 is shown in the drawing 9 (6) - said drawing 
(9). That is, back-plate signal Hj ! from which the back-plate signal Hj (j=0-3) inputted is set to only a 
high-level period being high-level is obtained. 

[0034] On the other hand, the segment signal Si (i=0-n) shown in drawing 10 (5) has four kinds of signal 
level of high level, two middle level M2 and Ml, and a low level based on the operating condition of 1/3 
bias. Segment signal Si 1 shown in drawin g 9 (10) from which only the period when the segment signal Si 
serves as a low level becomes high-level, and serves as a low level in a residual period by the inverter 
circuit 41 which has a Schmitt circuit function is obtained from such a segment signal Si. 
[0035] An AND operation is given to aforementioned back-plate signal Hj* and segment signal Si 1 by 
AND circuit 42, and it is the segment signal SGij and [0036]. 
[Equation 1] SGij=Hj'** Si* A sign M ** M is an AND-operation sign. 

********** The segment signals SGiO-SGj3 are shown in the drawing 9 (1 1) - said drawing (14). 
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[0037] That is, the period when the difference of the signal level of the back-plate signals H3-H0 for a 
LCD display and the segment signal Si turns into a difference of the high level H and low level L which 
are shown in drawing 9 is a period T2, such a period does not exist by the back-plate signal H2, but the 
back-plate signals H3 are periods T4 and T5 by the back-plate signals HI and HO, respectively. That is, 
in the aforementioned periods T2, T4, and T5 when LCD displays, the lighting drive of the Light 
Emitting Diode is carried out in periods T2, T4, and T5 by the segment signals SGi3-SGi0. Therefore, 
whether a display 12 is a LCD element by using 16d of such wave generation circuits for the 
composition of drawing 1 or is Light Emitting Diode21, lighting control of the both sides can be carried 
out. The effect which this stated in the above-mentioned example also in this example, and the same 
effect are attained. 

[0038] When it is going to display indicator-chart form 43 which attaches and shows a slash to the 
display 12 of drawing 10 in each above-mentioned example using a liquid crystal display element, it can 
precede connecting directly the display controller 1 1 shown in drawing 1 for a LCD element, and a 
display 12 can be constituted for example, from a Light Emitting Diode matrix, and as mentioned above 
using this Light Emitting Diode matrix, the check of the data for a LCD display or a circuit of operation 
can be performed. It has the feature that the test work at the time of this developing or manufacturing a 
liquid crystal display becomes simple. 

[0039] Drawing 1 1 is the block diagram showing the composition of compound display 13a of the 
example of further others of this invention, this example is similar to the example shown in 
aforementioned drawing 1 , and gives the same reference mark to a corresponding portion. Compound 
display 13a of this example consists of the displays 12 and display controllers 1 1 which consist of a 
LCD element or a Light Emitting Diode element. A display controller 1 1 is constituted including the 
indicative-data generating section 14 realized by RAM in which an indicative data required in displaying 
by the display 12 is stored, the LCD mechanical component 15 to which the indicative data from the 
indicative-data generating section 14 is supplied, respectively, and the Light Emitting Diode mechanical 
component 44 incorporated in [ as the aforementioned LCD mechanical component 15 ] one in a display 
controller 1 1 . The Light Emitting Diode mechanical component 44 is good also as the same internal 
configuration as wave generation circuits [ 16, 16a-16d ] either which was explained in each above- 
mentioned example, the back-plate signal and segment signal in each example generated by the Light 
Emitting Diode mechanical component 15 are supplied to the Light Emitting Diode mechanical 
component 44, and the change of any to use between the LCD mechanical component 15 or the Light 
Emitting Diode mechanical component 44 is performed using the change signal Cs in the 
aforementioned example. 

[0040] The effect stated in each above-mentioned example also in such an example and the same effect 

can be attained. 

[0041] 

[Effect of the Invention] it changes into the 1st control signal in which the 2nd control signal has two or 
more voltage levels fewer than the 2nd control signal by the signal-transformation means in controlling 
two or more display meanses to byjwhich the numbers of voltage levels required of the control signal 
inputted differ, if this invention is followed as mentioned above — having - either of such [ a signal 
selection means ] the 2nd control signal and the 1st control signal ~ choosing - the [ the 2nd display 
means or ] - it outputs to the side to which 1 display means corresponds either 
[0042] Therefore, the display control of two or more aforementioned display meanses of both can be 
carried out using the display controller of single composition of changing including the aforementioned 
signal transformation means and a signal selection means, thereby, the usability of a display controller is 
markedly alike and improves 
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l.This document has been translated by computer. So the translation may not reflect the original 
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